Being the most common inflammatory arthritis, gout is highly associated to several comorbidities that have important consequences on patient's prognosis and are related to a frequent premature mortality. The study aimed to analyse the type and frequency of gouty arthritis related comorbidities, by testing for correlations between plasma level of uric acid and a series of clinical features and laboratory markers associated with inflammatory status, metabolic abdormalities and systemic complications. After analysing the results, we noticed the presence of comorbidities in signficant percentages, directly correlated to serum uric acid levels. Our observations underline the necesity of a complex evaluation, in order to reveal even subclinical associated pathologies and prevent possible events, with an input on patients' prognosis.
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Gout represents a group of diseases bound by a set of common features linked with tissue deposition of urate crystals, a phenomenon which occurs in the setting of hyperuricemia (HU), i.e. when uric acid (UA) levels exceed solubility threshold [1] [2] [3] [4] [5] [6] . By this definition, prolonged HU can lead to deposits of urate compounds in joints, periarticular tissue and, also, in visceral organs. The disease can occur, either as an asymptomatic HU status, or as an overt clinical entity. The latter may manifest in the form of acute gouty arthritis (GA), chronic tophaceous gout with either articular symptoms or extraarticular involvement, such as nephrolithiasis or other visceral sites [4] .
The rising global incidence and the strong impact on the patient, as a result of both disease and socio-economic burden, add up to the inherent challenge of this disease, although it is commonly viewed as easily manageable. Clinical implications of gout extent beyond the typical crystal deposits in joints and may potentially lead to cardiovascular, renal and neurological complications. Evaluating such patients might represent a challenge, taking under consideration the possible subclinical comorbidities and their input on patients' prognosis and quality of life. Along with laboratory studies, imaging methods permit an early diagnosis with identification of associated pathologies and individualized therapeutic measures [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] .
Scientific research performed over the last century has consistently addressed the association between gout and arterial hypertension (AHT), diabetes mellitus, obesity, urate nephropathy and neurologic disease [23] .
Experimental part
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Material and methods
We performed a retrospective study on 31 patients diagnosed with GA based on established ACR/EULAR 2015 criteria [24] , in a two year interval between 2016-2017, admitted to the Rheumatology Department of the Emergency County Hospital Craiova, and a control group, of 27 sex and age-matched subjects, without acute or chronic inflammatory diseases. Patients data obtained included demographic, clinical and laboratory parameters and were collected from every patient in accordance to the study protocol. Laboratory tests performed on a broader group of patients with clinical suspicion of GA resulted in the diagnosis confirmation and, thus, led to a final study group of 31 patients on which further bio-clinical correlations were tested. Thus, the clinical evaluation was initially focused on patient history, disease history, number of tender and swollen joints. Inflammation markers included were C reactive protein (CRP), erythrocyte sedimentation rate (ESR) and fibrinogen. Complete laboratory work-up consisted of plasma levels for ureea, creatinine, UA, lipids and glucose. Any clinical features of cardiac, renal, hepatic, neurological disease were noted. Also arterial blood pressure was measured for every patient. The study was performed in accordance with the ethics and deonthology principles of the Helsinki Human Right's Declaration. All patients provided their written informed consent, after receiving a standard form which mentioned that the results would be used for research purposes.
Results and disscusions
Our study included 31 patients diagnosed with GA, predominantly male (77,41%), with a male to female ratio of 3. 4:1. Mean age of patients with GA was 59.88 ± 8.12 years, with a global range between 45 and 79 years, with a mean disease history was 39.27 ± 28.6 months (table 1) .
Analysing the pattern of associated comorbities in our study group, we reckoned the following results:
Although the value of Pearson correlation coefficient for the relation between Hb and ESR is only 0.33, it is noted that lower Hb values are associated with with higher than normal ESR values.
The relative low number of patients, and method of enrollment, i.e. consecutive patients diagnosed with any form of GA, could have had an influence on the Hb-CRP correlation result, taking into account that the majority of patients were in the intercritic phase, thus having low CRP values.
Hb value could have also been influenced by the renal involvement. The negative correlation coefficient of -0.32 suggest an inverse relation between Hb and kidney disease. Although we did not find a statistically significant diference in the mean values, it is worth noticing that the lowest Hb values were recorded in patients with renal involvement (12.69±1.573 vs. 13.60±1.161, p=0.09) ( fig. 2 ). Table 1 BASELINE CHARACTERISTICS OF GA PATIENTS The results are presented as mean± standard deviation or percentages (n%); BMI-body mass index; SBP-systolic blood pressure; DBP-diastolic blood pressure; Hb-hemoglobin;ESR-erythrocyte sedimentation rate; CRP-C reactive protein; Crcreatinine;UA-uric acid; LDL cholesterol-low density cholesterol; TG-triglycerides; NAFLD-non-alcoholic fatty liver disease. 
Cardiovascular involvement
The presence of AHT was established for 20 patients (64.51%), significantly different compared to control group (13; 48.14%; p=0.004).
Our data did not reveal a significant correlation between sistolic or diastolic blood pressure and plasma levels of UA (r=-0.006 and r=0.01, respectively). We considered therefore the need to evaluate a potential correlation between SUA levels and a prior diagnosis of AHT, taking into account that the results of the previous tests could be biased by a well managed blood pressure. Still, we could not find a relevant relation, neither between AHT and SUA levels (r= -0.018), nor between any history of cardiac disease and SUA levels (p=0.18) ( fig. 3 
a, b).
We carried out further statistical analysis on the possible correlation between ESR and blood pressure values, diagnosis of AHT or any history of cardiac disease. The results did not reveal significant correlation for any of the aformentioned parameters. Neither sistolic nor diastolic blood pressure influences the ESR value (r= -0.22/r= 0.12). Increased ESR was not associated with any diagnosis history of cardiac disease. Similar results were obtained when analysing the values of CRP, which did not show any relevant correlation with blood pressure, nor with history cardiac disease.
Althoug the data obtained from our study group didn't demonstrate significant correlation between history of
Anemia
Assessing hemoglobin (Hb) levels, we registered a mean value of 13.22+1.40 mg/dL (min 9.7, max. 15.8), for 6 patients (19.35%) registering values corresponding to anemia, most of them with a mild degree. For the control group, anemia was present only in one subject.
Values of serum uric acid (SUA) seem to be influenced just slightly by the level of Hb. We obtained a low negative correlation between UA and Hb, with r=-0.31. Thus, we can conclude that high levels of SUA tend to be associated with lower Hb (fig. 1 ).
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cardiac disease, inflammation markers and UA plasma levels, at the time of study inclusion, it is important to note the relatively high prevalence of AHT of 64.51%, and also a significant prevalence of 25.8% for any cardiac disease history, among the patients in the study group ( fig. 4 ). These observations can be attributed to the impact of long-term inflammation status, even though normal values of the inflammation markers were obtained at inclusion time.
inflammation markers, especially in relation with ESR (r= -.035). We also noticed a positive correlation between total cholesterol and UA (r=0.507, p=0.0036), as for low density fraction (LDL cholesterol), r=0.479, p=0.006. For triglycerides we calculated a strong positively correlation (r=0.780, p<0.001) (table 2).
Fig. 4. Prevalence of AHT or other cardiac involvement
We also noted some demographic differences between patients, when adjusting for presence of AHT. Thus, the mean age for AHT patients was 60.55 years, significantly higher than the patients with normal blood pressure, which had a mean age of 56.18 years (p= 0.04). This suggests either a longer exposure to gout related inflammation, or an additional role of atherosclerosis development with age.
Renal involvement
Chronic kidney disease (CKD) was present for 12 of the patients (38.70%) ( fig. 5a ), significantly different compared to control group (6; 22.22%), p=0.005. Diagnosis of CKD among the study group could not be associated with SUA levels (r= 0.05), which can be explained by the fact that only a proportion of patients with hyperuricemia develop CKD. However, we noted a positive correlation between SUA and creatinine plasma levels (r= 0.45), when we adjust the analysis by age to the subgroup of patients under 60 years. Our data showed a trend for positive correlation between CKD and ESR though, but without statistically significant difference between the groups with/without CKD (p=0.29) ( fig. 5b) . Table 2 CORRELATIONS BETWEEN SUA AND LIPID PARAMETERS ESR value can be directly influenced by total lipemia, even in the absence of GA, by the means of electrostatic change on the surface of erythrocites. However, SUA levels seem to be associated with significant changes in lipid metabolism, which in turn could explain the high prevalence of atherosclerosis and stroke in hyperuricemic patients.
When we analysed our data for the effect of glucose metabolic status on other parameters, we did not obtain any correlation between glucose plasma level and SUA, creatinine or ESR. The level of CRP did reveal a positive correlation with glucose levels (r= 0.37), but this cannot be interpreted in the setting of GA. However, 10 of our subjects (32.25%), had blood glucose leveles over the limits, without any prior diagnosis of diabetes. Compared to control group, where only 2 subjects had altered blood glucose, the difference was statistically significant (p=0.0027).
Rheumatic diseases and gout are particularly known to be associated with a high incidence of metabolic syndrome [17] and increased risk for premature death. Screening for any comorbidities, by laboratory and imagistic methods, is always of maximum importance and responsibility when dealing with such patients [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] .
Analysing the associated pathologies present in our cohort, we found anemia in 6 patients (19.35%), for most of registering values corresponding to a mild one. Previous studies reported several explanations for anemia in gout patients, and it is noticed that an increased uric acid could be the result of an increased synthesis of nucleic acids, due to an erythropoietic response; also the consumption of non-steroidal anti-inflammatory drugs (NSAIDS) can produce gastrointestinal bleeding and consecutive anemia [25, 26] .
It is well known that AHT is common among gout patients and although our results did not reveal a signifficant correlation between diastolic or sistolic blood pressure and plasma UA, it is important to notice a relatively high prevalence of AHT and history of any cardiac disease, possibly related to long term inflammation status [27, 28] . The percentage of AHT found in our study (64.51%) is similar to the one reported by the third National Health and Nutrition Examination Survey (NHANES), 69.1% [29] . Other publications have also demonstrated an increased risk of gout in hypertensive cohorts and the association seems to be bidirectional [30] [31] [32] . It is reported that AHT is more frequent for both male and female hyperuricemic subjects, the risk increasing with age [33] [34] [35] . A recent study, published in 2017, that included over 2000 patients, concluded that SUA is associated with an inadequate BP control and an increased arterial stiffness [36] . Another report, from 2016, concluded that SUA is an important determinant of BP, independent of lifestyle changes [37] , data sustained by several other studies [38] [39] [40] . The
Hepatic involvement
Although we did not find any direct correlation between UA levels and liver disease, over half of the patients had at least one episode of elevated liver enzymes (51.61%). Most of our patients (24; 77.41%) had fatty liver disease at ultrasound examination, significantly different compared to controls (p<0.001), correlated with all lipidic parameters.
Lipid and glucose metabolic abnormalities
Among all biologic parameters that we analysed in our patient group, the lipid metabolism markers showed the most important association with both HU and inflammation. We obtained a pozitive correlation between UA and total lipemia levels (r= 0.31), while a negative correlation was observed between lipid levels and a b
bidirectional inter-relation between AHT and gout can be explained by different hypoteses, one of them being represented by glomerulosclerosis and consecutive, renal impairment with reduced renal excretion of urate [32] . Anoher important factor related to high SUA levels is the increased systemic and renal resistance. It is also important not to neglect the input of AHT medication on SUA level (eg. diuretics, beta blockers, non-losartan angiotensin II receptor blockers or angiotensin converting enzyme inhibitors) [41] . SUA has also been reported to be associated to vascular remodeling, endothelial dysfunction, renin angiotensin system activation, processess that promote the pathogenic pathways of hypertension [42] [43] [44] . Our data have also showed the presence of CKD in a percentage of 39 among GA patients, and although it could not be associated to SUA, we noticed a positive correlation between SUA and creatinine levels in patients under 60 years. Several processes interfere with renal function and contribute to a decrease renal function, such as nephrolitiasis and interstitial nephritis, formation of cristals in renal tubules, deposits in renal medulla, glomerulosclerosis consecutive to AHT, use of non-steroidal antiinflammatory drugs (NSAIDS) [45] [46] [47] . A significant metaanalysis, that included thirteen studies and over 190000 subjects, concluded that SUA is significantly positively interrelated to new onset CKD, in patients with previous normal renal function [48] .
The relationship between SUA and increased blood glucose, described from the nineteenth century [49] , was not obtained from our group analysis, possible due to a relative low number of subjects, but it worth mentioning that over 30% had blood glucose values over the limits. Furthermore, the risk of diabets has been linked to gout, particulary to SUA levels, and the association is more obvious among women. The higher risk of diabetes among patients with hyperuricemia may have several possible explanation: first we have to take under consideration the constant inflammation that might promote the beginning of pathogenic pathways in diabetes, as the high levels of insuline associated with an increased SUA level also determine a reduced renal excretion of urate.
Regarding hepatic involvement a recent meta-analysis, from 2016, that included over 55000 subjects, demonstrated that SUA level is related to a high risk of NAFLD, indepenedent of classic risk factors [50] , as the meta-analysis that included over 28000 patients, that had the same conclusion, both in men or women, in Asian population [51] . Our results showed the presence of fatty liver disease for most of the patients.
Conclusions
Because gout represents the most common inflammatory joint disease and is associated with an increased risk of premature death, due to a common and highly association with all the components of metabolic syndrome, it represents a challenge in clinical practice, and it might be tricking regarding subclinical comorbidities. Every patients should be carefully and periodically evaluated, by a multidiscipllinary team, in order to prevent the possible events and improve the prognosis of these patients. Although our study included a relative low number of subjects, the results are comparable to the ones already published and underline the necessity of a complete investigation for any alarm symptom, that can uncover a subclinical associated pathology.
